Interaction of human platelet membrane glycoproteins with collagen and lectins.
The binding of platelets to collagen is the first step in hemostasis. We attempted three approaches for elucidation of the chemical nature of receptors of human platelets for collagen. First, we examined the effect of platelet surface alteration by chymotrypsin treatment. On increasing the concentration of chymotrypsin, collagen-induced platelet aggregation and the release reaction decreased, an in parallel with this change, remarkable decrease of membrane glycoproteins IIb and V, as well as 400 kDa and 300 kDa membrane proteins, was observed. Secondly, effects of several lectins on the platelet-collagen interaction were examined. Lens culinaris agglutinin was found to specifically inhibit the platelet aggregation and release reaction induced by collagen. This inhibition appeared to be caused mainly by blocking of the collagen receptors on platelets by Lens culinaris agglutinin. Furthermore, Lens culinaris agglutinin was found to bind preferentially to glycoprotein IIb as identified by sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis of platelet membranes followed by staining with 125I-Lens culinaris agglutinin. In addition, a polymerized preparation of Lens culinaris agglutinin induced platelet aggregation. Thirdly, the membrane component which could bind to collagen-Sepharose 4B was determined. Analysis by SDS-polyacrylamide gel electrophoresis combined with autoradiography or fluorography revealed that glycoprotein IIb was most enriched in the bound fraction to collagen. From these results, glycoprotein IIb is most likely a receptor for collagen on human platelet membranes.